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SIGNS AND SYMBOLS 


Here are some signs you have seen. 





These signs have meaning because we have agreed they should. 


@> This is a picture of Ronnie Fox. It is 
not Ronnie but it stands in place of him. 


ic dive 


Here is a picture of Ronnie’s sister, Kate. 





=." 


Here is a picture of Ronnie’s dog, Brownie. 





This is just a picture of a tree—not the tree 
itself. There is nothing in the word symbol 
tree which suggests what a tree is really like. 





FROM SYMBOLS TO SETS 


We often use pictures to stand in the place of objects or things. We 
can use words to do the same. 


Instead of a picture of Kate we could refer 
to her by the word symbol Kate. 





We may use pictures for objects when it is clear what use we are 
making of the pictures. 


If we think of Kate and Ronnie as belonging 
to the same collection of objects we usually 
put { } (braces) around the symbols which 
stand for Ronnie and Kate. 





a @ 


“We could st refer to the same set by writing the wor Kate and 
Ronnie enclosed within braces. 


We say that {Kate, Ronnie} means the set whose members are 
Kate and Ronnie. 


EQUAL SETS 


The set whose members are Ronnie and Kate has the same 
members as the set of the children of Mr. and Mrs. Fox. 





We see that the order in which the members of a set are listed does 
not affect the set. 


SETS WITH REPEATED MEMBERS 


What are the members of the set shown below? 






Clearly Kate is a member of the set. But how many robins are in the 
set? The robin pictured at the left looks just like the one shown at 
the right. It could be the same robin. 


What are the members of this set? 


Since some symbols are repeated we do not know if the set consists 
of five, four, or three balls. To avoid this confusion we must have a 
clear-cut principle to follow. 


In writing a set, when a symbol is repeated it refers to the same object. 





SET MEMBERSHIP 


We usually use a capital letter of the alphabet to identify or refer 
to a set. Sometimes we can easily tell why certain objects belong to 
a given set. Set A contains children. Set B contains animals. 





Look at set C. The members of C are a ball, a 
cup, and a robin. They are members of the set 
simply because we say they are. 


To be able to use the SET idea intelligently we must be able to tell 
of any given set what its members are and of any object whether it 
belongs to the set. 


Remember that a set is an idea. Objects do not form a set unless 
we indicate that they are to be regarded as such. 
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INDICATING SET MEMBERSHIP 


In representing sets we use the Greek letter € (epsilon) to mean 
“is a member of.” 
The symbol / (slash mark) means “not.” 








is a member of D we write 


i 
Z 
Mm ED. 
ro N 


To show that 
| r 





MORE ON SET MEMBERSHIP 


Suppose C is the set of all pitchers for the Chicago Cubs. How 
would we represent this set? We could list all the pitchers but this 
would certainly be inconvenient. 


@ C= age Hands, Hendley, Hoeft, ass, 
— Jenkins, Koonce, Lee, Roberts, Simmons 





We could also indicate C by describing the set. 
C = {pitchers for the Chicago Cubs} 





And we could indicate C by using three dots (- - - ) to take the place 
of the missing members—provided it is clear what members are as- 
sumed to be in C but not actually listed. 


C = {Ellsworth, Hands, --- , Roberts, Simmons}: 


We would not use dots in the following set description beeause we 
cannot be certain what members are missing. 


P= RH; yO, = +, BO} 
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REPRESENTING SETS 


Here are three different ways the same set might be shown. 





In each case we are thinking of the objects (dolls) as belonging to 
a set. We may use braces (a), a ring (b), or a box (c). 





Above you see three ways of showing the set of Kate’s cat, Whisk- 
ers, and Ronnie’s parakeet, Budgie. We want to make it clear that 
we are thinking of the set whose members are Whiskers and Budgie. 


THINGS TO DO 


Complete the following statements. 















ut the pictures 


and paste them in t 


. 
: 


Cut o 
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MORE THINGS TO DO 


Show that the objects on the 
right are to be considered as a set. 





Draw symbols inside the box 
that stand for a set of things one 
might find in a tool chest. 


Draw lines connecting all pairs of sets which are equal. 





Did you remember that when a symbol is repeated in a set it re- 
fers to the same object? 
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THE EMPTY SET 


Think about the set of all major 
league baseball players who have 
hit over 100 home runs in a single 
season. This set contains no mem- 
bers. 


What about the set of all astro- 
nauts who have flown from Earth 
to Saturn? 





Or, the set of all kangaroos who 
have licenses to drive? 


The symbol 2 is used to represent the empty 
set, the set without any members. 





Sometimes a set of 
pictured between the 
empty set. 





SETS WITHIN SETS 






Compare the sets P and Q. 





Set Q is a subset of set P if every member of Q is also a member 
of P. 








The set of Kate and Whiskers is a subset of the set of Whiskers, 
Kate and Lisa. 


The idea of subset is very important in developing notions about 
number. 
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A SPECIAL SUBSET 


Suppose F = {Ronnie, Brownie} and G = {Brownie, Ronnie}. 


a * 





Ronnie is a member of set G and so is Brownie. Therefore, F is a 
subset of G. But every member of G is also a member of F. So, Gis 
a subset of F. Thus, F C Gand G C F. Since F = G, F CR 
and G C G. Hither set is a subset of itself. 


Look at these sets. 


} s 
x Yn M —— 
a La | 


Isn’t every member of L a member of M? Isn’t every member of 
M a member of L? 





What about these? 





Clearly every member of B is a member of B. So, B C B. 


Isn’t any set a subset of itself? 
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ANOTHER SPECIAL SUBSET 





The empty set has no members, so there are no members of 
@ which are not in H. 


Look at sets Rand @. 





Every member of 2 is in R. (This may seem like Peete but 
the definition of subset is satisfied.) 


We say the empty set is a subset of every other set. This is an in- 
teresting and important property of the empty set, 2. 


5 In fact, since any set is a subset 
‘e of itself, we may even think of the 
empty set as a subset of itself, or 

1D. Cre. 


WRITING PROPER SUBSETS 
Look at set E whose members are Ronnie, Mrs. Fox and Mr. Fox. 





Set G consists of Ronnie and his 
father. G is a subset .of -E. 
However, EK contains one member, me 
Ronnie’s mother, who is not a G's 
member of G. We say E properly 
includes G. 





Likewise, M, which consists of 
Mrs. Fox, is also a subset of E. Set 
EK properly includes M. 





We say that sets G and M are proper subsets of set E. 
Weshow thisasG C EandM C HE. 


The symbol C indicates a proper subset is involved. 
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PROPER SUBSETS AND IMPROPER SUBSETS 
Look at sets K and L. 





Every element of L is an element of K, but not every element of 
K is an element of L. L is a proper subset of K. 


Study sets I and J. 





Kvery member of I is a member of J, and every member of J isa 
member of I. So, I is not a proper subset of J. We say I is an 
improper subset of J. This is written: I C J. 





Is the empty set, 2, a subset of E? Yes, because there are 
no members of @ which are not in E. Since 2 is a subset of E but E 
is not a subset of 2, we say % is a proper subset of E. 

We write I C J, but not I C J. 

We write @ CJ, butnot 2 C ©. 

We write @ CL, but not LC @, 
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RELATING PROPER AND IMPROPER SUBSETS 


When set A is a subset of set B and B has at least one member not 
in A, then A is a proper subset of B, or A C B. 









ae 


We could also write A ra B. We use the symbol C for any possible 
subset relation. The symbol C is used only to indicate a proper sub- 
set relation. A C B is a stronger statement than A C Bsince A C B 


shows that not only is A contained in B but also A + B. 


P C Q since Q contains P but is not equal to P. We could 
have written P C Q (a correct statement) but this does not tell us as 


much as P C Q. 





We would write Q C Rsince Q = R. Remember, when two sets are 


equal each is an improper subset of the other. 
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ONE-BY-ONE MATCHING 


Let us see if we can match each member of the set consisting of 
Kate and Whiskers with each member of the set consisting of 
Ronnie and Brownie. 





We can-match Brownie with Whiskers and Ronnie with Kate, or 
we can match Brownie with Kate and Ronnie with Whiskers. Either 
way, each object in set F can be matched with only one object in set 
S, and each object in set S can be matched with only one object in 
set F. This is an example of one-by-one matching. 
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MORE ONE-BY-ONE MATCHING 


Suppose we matched two sets that each contained three members. 
Would the matching also be one-to-one? 


Look at sets P and Q. 










We find that in all six possible matchings, for each member of P 
there is only one member of Q, and for each member of Q there is 


only one member of P. The matching is one-to-one. 
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EQUIVALENT SETS 





The three sets pictured here can have 
their members matched one-by-one. We 
ean see this from the lines connecting 
the symbols which stand for the mem- 
bers of the sets. 


When sets can have their members matched one-to-one (mathema- 
ticians call this one-to-one correspondence) we say the sets are 
equivalent. 

The word equivalent should not be confused with the word equal 
when sets are involved. 





Equal sets have precisely the same 4 - 
members. 





Equivalent sets can have their 
members matched one-to-one. 
A <— B shall be the way we state 
' that set A is equivalent to set B. 
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EQUAL SETS AND EQUIVALENT SETS 


Two sets are really equivalent when they have the same number 
of members. It doesn’t matter what the members are, just “how 
many’ is important. Set J is equivalent to set K because the mem- 
bers of both sets can be matched one-to-one. Notice that both sets 
have the same number of members. This is always the case 
with equivalent sets. 


MS 





ne 
ey : 
an 


pe oes 


Equal sets will always be equivalent as well as equal. 





THINGS TO DO 


By drawing lines matching the elements of the sets one-to-one 
show that the following pairs of sets are equivalent. 


an 5 ae 
















eh 


Draw a red ring around the pairs of sets which are equivalent only, 
and a green ring around the pairs of sets which are equal. 


F umemaiitieasaees” 
Setanta roreneet 





MORE THINGS TO DO 


Look at sets A, B, and C. Tell whether the following statements 
are true or false. 


(tOT@- OR 4%! 
-{ i Ot @) 


1. A is a subset of B. 

2). : a proper subset of C. 
3. A is a proper subset of C. 
4, A is equivalent to B. 

5. B is not equivalent to A. 


In each circle place either = or C, whichever is correct. 


SEL OMET Ve) 
PTW PLOY WF 7 Ad 








o{ i Oi @y)} OC VdO@ Le 
of @\?L\6 IONE D 


See page 26 for answers. 
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CARDINAL NUMBERS 


This is a book dealing with the “new” mathematics and so far we 
haven’t even talked about numbers. We have been preparing 
you slowly for the idea of cardinal numbers. which follows easily 
from the notion of equivalent sets. 


What do sets A, B and have in common? Right! All three have 
the same number of elements, or better, they have the same 


cardinality. 


The above four sets have cardinality “two.” They are character- 
ized by the cardinal number two. 












When we wish to show that we are thinking of the cardinal num- 
ber of a given set, we place an n before the set symbol or before the 
letter designating the set. 
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NUMBER PROPERTIES OF SETS 


It is customary to think of the number of the empty set as zero. 
This makes sense, doesn’t it? Because the empty set has no members, 


Bi pn 


For any given set there can be only one number associated with it. 





Furthermore, if two sets are 
equivalent, then the numbers as- 
sociated with them must be equal. 
Since. X is equivalent to W, 


~ Answers for page 24: :. false, 2. true, 3. true, 4. true, 5. false, 6. C, 7. =, 8. =, 9. =. 
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THINGS TO DO 


Supply the missing number. 








Bw re 
. 1) | G® - 
<A <, 





& a / “eat be 
oO n & Pi S 
5 4 2 4 


Did you write = in the second example above? If you did 
you were incorrect. The 7 is missing. Do not confuse a given set with 
the number of that set. The number of cars in each set is the same; 
the sets are not the same. 
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LESS THAN AND GREATER THAN 


Even before we know how to count we can see the idea of greater 
than (expressed by >) and less than (expressed by <) by matching 
the members of any two sets, one-to-one. 


Look at sets R and S. After each 
member of S is matched with one 
member of R there is still one 
member of R left. So, n(R) > n(S). 
(Note that n(R) = 3 and n(S) = 2.) 
We say the number associated 
with set R is greater than the 
number associated with set S. 





Similarly, we can show what we 
mean by less than. After each 
member of set T is paired with 
one member of set V,*there are 
still two members of V that are 
not paired. So, n(T) < n(V). 
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NUMBERS AND NUMERALS 


Numbers are ideas or abstractions and we need symbols to express 
them. The symbol which represents a number is called a numeral. We 
can see and express numerals. We can only think about the numbers 
they stand for. 


The number which in the English speaking world is called 
two and most commonly represented by the numeral 2 has at 
some period in man’s development been expressed as 


/f Egyptian es Mayan TL Roman 
is Greek VV Babylonian oa | Hebrew 
In modern languages, the numeral two is spoken “dva” in Russia, 


“dos” in Italy, “deux” in France, ‘‘beth” in Israel, “zwei” in Germany, 
“beta” in Greece, etc. In all cases, the number two is intended. 





Remember that the number two is a property of sets whose 
elements can be matched one-to-one with the set {1, 2}. 
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THE IDEA OF ONE MORE 


Let us use the symbol +, called a plus sign, and handle it in a special 
way. 
Set Numeral 


n(A) = 1 
n(B) =1+1=2 
n(C) =2+1=8 
n(D) =3+1=4 
n(E) =44+1=5 


n(F)=54+1=6 





We may think of two as “one more” than one, three as ‘one more” 
than two, four as “one more” than three, etc. This helps us to see that 
the numbers used to represent sets have a very definite order. Each 
one after the first number, 1, is “one more” than the number right be- 
fore it. 
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THE SET OF WHOLE NUMBERS 


We can now see how the numbers represented by the numerals 0, I, 
2,3, 4, 5,--- forma sequence in which order is important. One fol- 
lows zero, two follows one, three follows two, etc. If we match 
the numbers represented by the numerals 0, 1, 2, 3, 4, 5, - - 
with equally spaced points, A, B, C, D,--- in a line, we may show the 
sequential order of the numbers we use in counting. 


A B C D 1D} Fr G 


0 | 2 3 4 BS 6 

What we actually have is a one-to-one matching of the whole 
numbers with certain points in the number line. The set of numbers 
represented by the numerals 0, 1, 2, 3,--- is called the set of whole 
numbers. 

We shall use W to stand for the set of whole numbers. 
W = {0,1,2, 3,+-*} 

Zero is the least or smallest whole number. There is no greatest 

or largest whole number. We say W is an infinite set. 


The so-called process of counting is nothing more than a one-to- 
one matching of the members of a specific set with those of a partic- 
ular subset. This is the subset we use: {1, 2, 8, 4,---, n}. Watch how 


this works. 
al Are aati RG SS= Ki) Oe 0 it 















é 


rh 3) oF} 45 34 


Can you see Hy the set N = {1, 2, 3, 4, 5, 6,---} is often called 
the set of the counting or natural numbers? The tehet number named 
in the counting gives the cardinal number of the set being counted. 
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USING ORDINAL AND CARDINAL NUMBERS 


What is the number of set C? 





Obviously, n(G) = 4; 


When we want to know the “how many-ness” of a set, we 
are using a number in its cardinal sense. We use a number to repre- 


sent the size of a set. 


Which car is third from the left? 


MLR Sie 


Did you say the red car? 





When we ask for one object in a string of objects we are using a 
number i in its ordinal sense. We use a number to represent “which 
one” in a set. 


If we ask a child to read five 
pages in his book, “5” is being 
used cardinally. If we tell him to 
turn to page 5, “5” is being used 
ordinally. 


stati a 
Se 


a 


\ 
. 
we | 
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MORE ABOUT ORDINAL AND CARDINAL 


Now we will talk about cardinal and ordinal wsage of numbers. 


1 

Pair each object in set F with a point on the number line. This is 
a one-to-one matching of the objects with the points on the line that: 
correspond to the counting numbers. 

The sequence 1, 2, 3, 4, 5, 6, 7, - - - involves the ordinal sense of the 
counting numbers. The owl is paired with 1, the frog with 2, 
Whiskers with 8, Pete (Kate’s turtle) with 4, Brownie with 5. We see 
that the last ordinal used, 5, is the numeral which represents 
the number of the set. 








Match the above set with points on the number line. 
We use ordinal to arrive at cardinal ideas. The last ordinal you used 
was 4. Therefore, set H has cardinality 4. 
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THINGS TO DO 


‘In each circle place <, >, or = to make the statement correct. 


SO 





& 
F 





“Ae 


Find the number of each set by pairing each object with consecu- 
tive points in the number line. 





MORE THINGS TO DO 


Tell if the use of each number is ordinal or cardinal. 





The number of teddy bears in the set. 





See next page for answers. 
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THE UNION OF TWO SETS 


So far the most important use we have had for sets has been in 
helping to explain what we mean by cardinal number. Remember 
that number is a property of equivalent sets and depends only on 
the size of the sets and not on what the members of the sets are. 

Now, let’s go a little further. Let’s see what other exciting results 
can come from the set idea. 





We call C the union of A and B. It is customary to use the symbol 
U to represent the union of two sets. We may write A U B =C. 


Answers for page 35: ordinal, cardina!, ordinal, ordinal, ordinal, cardinal. 
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UNION OF SETS CONTAINING COMMON ELEMENTS 


What is C U Dif 





If the two sets being joined by the union operation have 
some members in common we do not repeat the common members. 


Notice how this applies to E U F. 


a ie a and F = { a 


Since the green ball is a member of both E and F it appears only 
once in E U F. 
Try forming G U H. Cover the solution until you have completed 
the problem. 





| y 


ati tt ie : Wyo - WV OV y 
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DISJOINT SETS 


Study sets J and K. 





About the union of K and J? 


ee =e" 
“oo e—e @ 
a i - pay o s 


We conclude that J UK = K U J. 





Sets J and K have no common members. Sets with no members in 
common are called disjoint sets. Forming the union of two disjoint 
sets is simple. The new set simply contains all the members of the 
given sets. 





Complete the following statements. 


{ Pete, Whiskers} U {Budgie, Brownie} = 
{Pete, Whiskers, _______, Brownie} 


Mm: fAd- (a 


Are all these sets disjoint? Why? 
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SPECIAL UNIONS 


What happens in forming the union of Lwo sets if one of the sets 
is the empty set? Let’s see. 





What is A U @? 


Weis Ady a yo es 





What is: 24? oo 
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PICTURING UNION OF SETS 


We may think of all the elements of a set as contained within a 
circle. Using circles let’s look at the union of two sets when the 
sets are disjoint, have a common member, are equal, and when one 
is a proper subset of the other. 


1. The sets are disjoint. 


ay = 





A U Beonsists of all the elements in A and B. 


2. The sets have at least one common member. 


of ee KML Ow) 
y~ me : 
C D 
er : 
cuD| FA # 


Here we see how an element common to both sets causes the cir- 
cles to intersect at least in part. 
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3. The sets are equal. 


B= G ee) 


EU EF 





EK U Fis Eor F. We can see that the union of any set with itself 
is that set. 


4, One set is a proper subset of the other. 


nen 


G UH =H sinceG C H. 





Can you show why @ U © = @? 
rs 


UNION OF MORE THAN TWO SETS 
Look at sets A, B and C. How would A U B U C look? 


B-{ fi Ke ie 


We could unite A and B first and then join that set to C. Or, we 
could unite B and C first and join that set to A. Let’s try it both ways. 








The results are the same. (A U B) UC = AU (BU C) 
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AN IMPORTANT USE FOR THE UNION OF SETS 


Suppose we begin with two disjoint sets, C and D. 





We see that n(C U D) = 8. Therefore, if we join set C whose num- 
ber is 2 to set D whose number is 1 we get a set whose number is 8. 
Let’s write this with symbols. We will use a plus sign to assist us. 


n(C) + n(D) = n(C U D) or he ae Bee 
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THE CARDINAL NUMBER OF THE UNION OF SETS 
Study sets E and F. 





What is r(E)? What is n(F)? 
What is n(E U F)? 


We easily determine that n(E) = 2 and n(F) = 2. To find 
n(E U F) let us form E U F. 














With the help of a number line, we find that 
n(E) + n(F) =n(E U F) or2 + 2 = 4. 


, i Digeos 
What is n(G) + n(H)? G= ‘@9* e. i a (e@ @ 


Since n(G) + n(H) = n(G U H) we form G U H. 


SVH=|@@cccee @: 
oe 67) 


We see that n(G) + roe =4+9 =.7 
If G and H are two disjoint sets, then n(G) + n(H), called the sum 
of n(G) and n(H), is equal to n(G U H). The sets in question must be 
disjoint. On the next page we will show why this is necessary. 
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THE NUMBER OF THE UNION OF OVERLAPPING SETS 





We note that n(T) = 2 and n(V) = 2. We would expect n(T U V) 
to be 4, but is this so? No. 


pUY= @2© 


ne PUN) = 3: 





The yellow square being a member of both sets made the sets 
overlap or intersect. 


What is n(M U L)? 





Although n(M) = 3 and n(L) = 3, n(M U L) #6. The presence of 
two common elements in sets M and L makes n(M U L) = 4. 
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TIME FOR REVIEW 
Use your crayons to fill in the stars and circles to make correct 


ak! Uke = kkk 


@e ee 0000 


Circle the correct result. 


ooo Oooo 


ee a ee 


oY et Ne 
000 08 C@ 


ee 


1K kk 
Ok kk toe 











e 





MORE REVIEW 


Complete each statement. 






| 
= 
edtcaek a 


If C 7 U | a K , then n(C) 
HU © © } then n(G) 
Ba) G0) m)-— 


Place = or + in each circle to make a correct statement. . 


See next page for answers. 
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INTERSECTION OF SETS 


We have been working with an operation performed on sets that 
is called union. The union of two disjoint sets can serve as a model 
for addition. (Addition will be treated in the next book of this series. ) 

Another important operation performed on sets is called 
intersection. 


2 Mgt A As 


We form a set, C, which contains only those elements which are 
common to both sets. Brownie is the only element in both sets. 


C= 





We call C the intersection of A and B. The symbol /O is usually 
used to represent the intersection of two sets. 


We may write A 1 B = C. 





IfF = DN E, then F = 


Answers for page 47: 4, 3, 4,5, 4, 4;8, =, +. 


48 


SOME SPECIAL INTERSECTIONS 


WD mn 
What is GM H? 


The intersection of G and H (sometimes called G cap H) is 






Ct) Se 





What happens in the intersection of two disjoint sets? 


i = 
, , 
What isd M7 Keo 


Since J and K are disjoint sets, the set which contains their com- 
mon members has no members at all. Therefore, J 9 K = 2. 

We now see a more natural way of describing the empty set. 2 
may be thought of as the intersection of two disjoint sets. 


"-{@°O00) {OG ee} 
What is R 9 8? rS- {@@e @} 


You will find that the intersection of any set with itself will 


be that set. 
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SOME PROPERTIES OF INTERSECTION 


Xw 


What is the intersection of a set with one of its proper subsets? 


99 


The intersection of a set with one of its proper subsets is 
that subset. 












VT W:= 


Compare Y MN Zwith ZN Y. 


WAY QE 
eS Ce eo 


Wesee that YN Z=ZN Y. 
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PICTURING SET INTERSECTION 


As we did with the union of sets let us suppose that sets may be 
pictured as circles. These circular representations for sets are known 
as Venn diagrams. Let’s look at the intersection of sets using Venn 
diagrams. 





Note how the intersection of two disjoint sets is shown by means 
of Venn diagrams. 


cCnD 





CM Dis obviously 2. 
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INTERSECTION INVOLVING THREE SETS 


The operation M and the operation U are binary operations be- 
cause they are performed on two sets at a time. 





re Se J Ae eg 


How shall we interpret AN BM C? 


We have two choices. We can form (A ™ B) and then inter- 
sect this with set C, or we can form (B /M C) and then intersect this 


set with A. 








ANBe= ier.) Oe 
eee 
This time we form B N C first. 
AEB Cs 


ess 


WN 
AS : 
So, we see that A (BN: C) =] (AA Bene, 
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PICTURING THE INTERSECTION OF THREE SETS 





e3| 
II 


ry 
II 





Note how the Venn diagram makes clear the sets formed by the 
intersection of the three given sets: D NM E, DO F,EN F, 


andDON EOF. 
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THINGS TO DO 
Cut out the eight leaves and paste them in the Venn diagram. 


{OEE} (MEY 
(Jb kn 









Use letters to indicate your answers. 
FOV) .s £ oe ee oo Perk = 4 } 
yk CP yo dela) ake “See 1 Q- UR = { } 


Place = or ~ in each circle to make true statements. 
n(P UQ) C) n(P U R) n(P A Q) C) xP 1 R) 
nQ@UR)C) QAR) — 0(QNP) C) n(QUP) 


Answers are on page 56. 
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MORE THINGS TO DO 


If the statement is true, mark a T on the a If not, mark an F. 


TAT TKN T 
phhagd ny te 
oy) + art o 


Place a cap (1) or a cup (VU) in each circle to make that statement 
correct. 


(@0@@)O{@cece|-(0e@) 
| 5 my ‘* “is |= . @ a 















Answers are on page 56. 
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TAKING SETS APART 


Here is a new symbol: ~ It is called a tilde. 
We shall use it in the following way: 


(Je se 4)~{ © )-( te se 





We can say that P ~ Q is the set of all elements left in P when 
all the elements of Q are removed. The operation of P ~ Q is 
possible only if Q is a subset of P. 


Now, let’s talk about the numbers associated with the sets 
involved in the operation ~. We will use another symbol, —, called a 


minus sign with the numbers. 


[MO }Ga)~| we }-/Ga€ 





)) 


phere] ~ (rol O99) 


Answers for page 54: be, ac, ef; abedef; abeghf, beefgh; +, =; +, #. 
Answers for page 55: F, T, T, F, N, U, either N or U 
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SIMPLEST NUMERAL 


On page 29 we pointed out that numbers were ideas represented 
by numerals. We also showed that any number could have many rep- 
resentations. Now we will take a deeper look: at number-numeral. 





n(A) = 2, n(B) = 2 and n(A U B) = 4. 


Since A and B are disjoint sets we know that n(A) + n(B) = 
n(A U B). This means that 2 + 2 = 4 or that 2 + 2 and 4 are names 
for the same number. We also have seen (p.30) that 3 + 1 = 4, and 
(p. 56) that 5 — 1 = 4 and 6 — 2 = 4. So we know that 2 + 2,3 +1, 
5—1,6 — 2 are names for the same number. 


Look at sets C and 2. 





ft 

We see that n(C) = 4,n(@) = O and n(C U @) = 4, Again C and 
© are disjoint sets, so 4 + 0 = 4. 

Therefore, 6 — 2,5 — 1,4 + 0,8 + 1, 2 + 2 and 4 name 
a number which we call four. We call 4 the simplest numeral for 
the number four. 
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USING NUMERALS TO EXPRESS 
NUMBER RELATIONSHIPS 


Study the following examples carefully. Can you discover how 
numerals can be used to express ideas? 





a Feary wae E 2 e etd 


Notice how numbers are actually properties of sets of objects. 
Wouldn’t it have been easier to use numerals than to use sets of 
objects? 
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EQUATIONS 


We have been using statements involving = and ~ signs. How 
have we been using these symbols? 


A B AUB 


nue 
aa 


Shee Se: 
CY of 
“we 

Since A and B are disjoint, n(A U B) = n(A) + n(B), or 

3 + 2 = 5, We are showing that 3 + 2 and 5 are names for the same 

number. 


A statement such as 3 + 2 = 5 is called an equation. The = is 
used to connect two names for the same number. 








We may write C = D. 
We could also state n(C) = n(D) because n(C) and n(D) are names 
for the same number. 


Here the = is used to connect two equal sets. 


So, we see two chief uses for the = . Connecting two names for the 
same number and connecting two equal sets. 
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INEQUALITIES 


Notice how the common symbols used to express inequality are 
treated here. 






A 
AEL4Y 
C 
If n(A) > n(B), then set A has more elements than set B and the 
number associated with A is greater than the number associated 
with B. 
If n(C) ~ n(D) then the number associated with C is not the same 


as the number associated with D. ~ does not tell which number is 
the greater. 


D 





It is meaningless to say J > K. Set J is not greater than set 
K; n(J) > n(K). 
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OPEN SENTENCES AND PLACEHOLDERS 


Sometimes we cannot tell whether a statement is true or false. An 
example of such a statement is an open sentence. An open sentence 
usually contains a placeholder ((_]) which holds the place for a num- 
ber. Only after the placeholder has been replaced by a numeral can 


a true or false value be given to the sentence. 


a ON 


If (J is replaced by 2, we have a true statement. Any other replace- 
ment for the placeholder would result in a false statement. 








Using members of the set W, how would you replace [_] in the fol- 
lowing sentence to get a true statement? 


@). 5. aks 


If you said that only 0, 1 and 2 would make a true sentence, you 


were correct. 
We say the solution set of this inequality is {0, 1, 2}. 
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TIME TO TEST YOURSELF 


1. Do any of these symbols have meaning for you? 








(a) (b) (c) (d) 
3. Why are these sets equal? 


(O00) -(96080) 
{ED -Saene) 


4, In each circle insert € or €, whichever is correct. 


(eG YS) 
YO: €O WO WO» 





5. Study the sets shown below. Then read each statement. If 
the statement is true put T on the line. If the statement is false put 
F on the line. 


-(\@@s' o@s! 
- (OF): @@* 


ae Goss: ree, eae fy BS 





Hypo Cu it sae Ae c 2 
eC G Beas (g)n(B) = n(D)——. “(k) (C) < n( Ds 
(d) n(D) > n(E) —__ (bh) DS E__ ih ee 


6. What is the difference between equal sets and equivalent sets? 


7. What is n(F U G)? What is aA(F 0, G)l ee 
8. What are disjoint sets? 








What is meant by the cardinal number of a set? . 


What is the empty set? 
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9. Write the letter corresponding to the object in the correct position 
in the Venn diagram. | 


(VSOey) 
(LOWE) 


aie we OF 
wee @Ve T¥y 


(a) 0) MO RG) MS) EY or ttey eA) 


_ 10. Supply missing numerals for the placeholders to form true state- 
ments. 


“ese 3) OURS 
aoe 

N00 ecco. Ee 
‘ee Poe): (@}-O 















NEW MATH i is an introduction .to sets, one-to-one 
matching, cardinal and ordinal numbers, and the union 
and intersection of sets. With easy explanations and 
colorful examples, this book gives a child a basic foun- 
dation in New Math. It also will give parents a greater 
understanding of this exciting new development in 


mathematics. 


This New Math series was planned by Dr. Irwin K. 





Feinstein, professor of mathematics at the University of Illinois (Chicago 
Circle). Dr. Feinstein is a well-known author of many books and articles in 
mathematics. He has served as a consultant to more than eighty school 
systems, and has worked extensively with adults and children to help them 
increase their understanding and appreciation of the New Math. 

(Since these books were planned to follow one another in a logical 
order it is suggested that they be used in sequence.) 


P=/1,3,5,7,9,11,13,15| 
4¢P 


“Whitman Help Yourself Workbooks 


» beginning arithmetic 


~ count-color-play 


- .new math | 


“new math II 
new: math III 
read-color-play 


more reading 





_ spell and play 


more spelling 


fun with words 


beginning steps in phonics 


next steps in phonics 


fun with writing (manuscript) 


fun’ with writing (cursive) 


wii Mice SP Pee oe 


mA saanee 


a Gy 4b By 4D 4B BAB VAR RA: 


Sit ol 


